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7KHSUREOHPRIXQFHUWDLQWLHVDIIHFWLQJUHDOV\VWHPVLVGLVFXVVHGLQ>@7KHSULQFLSOHVIRUWKHPDWKHPDWLFDO
PRGHOLQJRIDVHULHVRIV\VWHPVLQFOXGLQJPHFKDQLFDORQHVZLWKH[DPSOHVDQGDSSOLFDWLRQVLVGHYHORSHGLQ>@
7KH DQDO\WLFDO DOJRULWKPV XVHG IRU TXDQWLI\LQJ WKH XQFHUWDLQWLHV WRJHWKHU ZLWK WKHLU DSSOLFDWLRQV LQ DHURVSDFH
V\VWHPV DUH LQYHVWLJDWHG LQ >@ *HQHUDO SURFHGXUHV IRU FODVVLFDO DQG UREXVW FRQWURO RI WKH OLQHDU DQG QRQOLQHDU
V\VWHPV DIIHFWHG E\ GLVWXUEDQFHV DQG XQFHUWDLQWLHV DUH SUHVHQWHG LQ >@ DQG WKHLU DSSOLFDWLRQV LQ URERWLFV DUH




7KHUHPDLQGHURI WKLVSDSHU LVRUJDQL]HGDV IROORZV6HFWLRQVKRZV WKHPDWKHPDWLFDOPRGHORIDPHFKDQLFDO
JHDUHG V\VWHP DQG WKH VLPXODWLRQ VFKHPDWLF EDVHG RQ HOHPHQWDU\ PDWKHPDWLFDO EORFNV 6HFWLRQ  GHYHORSV WKH
JHQHUDOPRGHORIWKHPHFKDQLFDOV\VWHPDIIHFWHGE\XQFHUWDLQWLHVLQFOXGLQJWKHFRUUHVSRQGLQJVFKHPDWLFZKLFKXVHV
HOHPHQWDU\EORFNV7KHJUDSKLFDOUHSUHVHQWDWLRQVRIVHFWLRQUHVXOWHGWKURXJKVLPXODWLRQGRQHLQ0DWODEXVLQJWKH




URWDWLRQDO VSHHGV DQG WRUTXHV QHHGHG LQ DSSOLFDWLRQV &RQVHTXHQWO\ JHDUHG V\VWHPV DUH XVHG WR HQVXUH WKH
FRQYHUVLRQRIKLJKVSHHGDQGORZWRUTXHWRORZVSHHGDQGKLJKWRUTXHRUYLFHYHUVD
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7KHJHDUHGV\VWHPDVDV\VWHPDIIHFWHGE\XQFHUWDLQWLHV
)RU WKH PHFKDQLFDO V\VWHP DIIHFWHG E\ XQFHUWDLQWLHV ¨ WKH JHQHUDO SDUWLWLRQHG WUDQVIHU IXQFWLRQ KDV WKH
JHQHUDOIRUP
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([SHULPHQWDOUHVXOWV
5HDOV\VWHPVDUHYXOQHUDEOHWRGLVWXUEDQFHQRLVHSDUDPHWHUYDULDWLRQVHWFDVSHFWVWKDWFDQQRWEHQHJOHFWHGLQ
FRQWURO V\VWHPV HQJLQHHULQJ7KHPDWKHPDWLFDOPRGHOLQJ DQG WKH DQDO\VLV RI VXFK V\VWHPVZKLFK DUH DIIHFWHGE\
XQFHUWDLQWLHV UHSUHVHQWVDPDQGDWRU\DQGHVVHQWLDOSDUW LQ WKHGHVLJQSURFHVVRIFRQWUROV\VWHPVZKLFKDUHDEOH WR
DVVXUHWKHUREXVWQHVVRIWKHSHUIRUPDQFHV
,QRUGHUWRVLPXODWHWKHRSHUDWLRQRIWKHPHFKDQLFDOV\VWHPWKHIROORZLQJQRPLQDOYDOXHVIRUWKHSDUDPHWHUVDUH
FRQVLGHUHG  HTYQ-  HTYQJ  7KHVH YDOXHV DUH DIIHFWHG E\ XQFHUWDLQWLHV LQ WKH IROORZLQJ SURSRUWLRQV
 HTY-G UHSUHVHQWLQJDQG  HTYGJ UHSUHVHQWLQJ
&RQVLGHULQJWKHVHYDULDWLRQVRIWKHSDUDPHWHUVH[SUHVVHGDVDSHUFHQWDJHLQWKHLQWHUYDOV > @ HTY- 
> @ HTYJ WHQUDQGRPO\JHQHUDWHGSDUDPHWHUVHWVZHUHJHQHUDWHGDQGWKHEHKDYLRURIWKHV\VWHPIRUWKH
QRPLQDODQGWKHXQIDYRUDEOHVLWXDWLRQVZDVVKRZQ
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